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(57) Provided are a control method for an ultrasound
diagnostic apparatus and an ultrasound diagnostic ap-
paratus that enable a user to easily and accurately per-
form a diagnosis.

An ultrasound diagnostic apparatus includes: a mon-
itor (23); a detection target detection unit (24) configured
to detect a detection target captured in an ultrasound
image; a region-of-interest setting unit (25) configured to
set, on the ultrasound image, a region of interest including
the detection target detected by the detection target de-
tection unit (24); and a region-of-interest suggestion line
display unit (26) configured to display, on the monitor, a
region-of-interest suggestion line consisting of only a part
of a contour line of the region of interest set by the re-
gion-of-interest setting unit (25).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an ultrasound
diagnostic apparatus and a control method for an ultra-
sound diagnostic apparatus for setting a region of interest
in an ultrasound image.

2. Description of the Related Art

[0002] Conventionally, an ultrasound image repre-
senting a tomogram of an inside of a subject under ex-
amination has been acquired using a so-called ultra-
sound diagnostic apparatus, and an examination for the
subject under examination has been performed by a user
such as a doctor based on the acquired ultrasound im-
age. In order for the user to smoothly perform such an
examination for the subject under examination, there is
known a technique for automatically detecting or meas-
uring an object such as an organ of the subject under
examination shown in an ultrasound image. In this case,
a so-called region of interest may be set in the ultrasound
image in order to limit a range in which processing such
as automatic detection or measurement is performed and
to smoothly perform the processing. For example,
WO2019/039028A discloses that a rectangular region of
interest is set in an ultrasound image in order to limit a
range in which a detection target is detected.

SUMMARY OF THE INVENTION

[0003] Meanwhile, in a case where a user such as a
doctor confirms a detection target shown in an ultrasound
image and performs a diagnosis, a region of interest in-
cluding the detection target in the ultrasound image may
be displayed on a monitor such that the detection target
can be easily confirmed. Usually, the region of interest
is often displayed with a closed rectangular frame line.
[0004] In addition, in a case where the detection target
is a feces, a cyst, or the like present inside the rectum,
it is known that in order to perform an accurate diagnosis,
it is necessary to confirm not only the presence of the
detection target but also whether or not there is a so-
called posterior acoustic shadow in a region located at a
deeper part than the detection target, whether or not a
so-called posterior echo is enhanced, or the like. There-
fore, in a case where the region of interest is displayed
with the closed rectangular frame line, it may be difficult
for the user to confirm the region located at the deeper
part than the detection target in the ultrasound image,
which may make it difficult to easily perform an accurate
diagnosis.
[0005] The present invention has been made in order
to solve such a conventional problem, and an object of
the present invention is to provide an ultrasound diag-

nostic apparatus and a control method for an ultrasound
diagnostic apparatus that enable a user to easily and
accurately perform a diagnosis.
[0006] According to the following configuration, the
above object can be achieved.

[1] An ultrasound diagnostic apparatus comprising:

a monitor;
a detection target detection unit configured to
detect a detection target captured in an ultra-
sound image;
a region-of-interest setting unit configured to set,
on the ultrasound image, a region of interest in-
cluding the detection target detected by the de-
tection target detection unit; and
a region-of-interest suggestion line display unit
configured to display, on the monitor, a region-
of-interest suggestion line consisting of only a
part of a contour line of the region of interest set
by the region-of-interest setting unit.

[2] The ultrasound diagnostic apparatus according
to [1],
in which the region-of-interest suggestion line is a
line excluding a portion of the contour line of the re-
gion of interest, the portion being located at a deeper
part than the detection target.
[3] The ultrasound diagnostic apparatus according
to [1],

in which the region of interest has a shape of a
quadrangle, and
the region-of-interest suggestion line consists of
four portions disposed at positions of four verti-
ces of the quadrangle.

[4] The ultrasound diagnostic apparatus according
to [3],
in which the quadrangle has rounded corners at the
positions of the four vertices.
[5] The ultrasound diagnostic apparatus according
to [1],
in which the region-of-interest suggestion line con-
sists of a portion of the contour line of the region of
interest, the portion being located at a shallower part
than the detection target.
[6] The ultrasound diagnostic apparatus according
to any one of [1] to [5],
in which the region of interest has two sides that ex-
tend along a sound line in the ultrasound image and
that face each other.
[7] The ultrasound diagnostic apparatus according
to any one of [1] to [5],
in which the detection target is a feces.
[8] The ultrasound diagnostic apparatus according
to any one of [1] to [5],
in which the detection target is a B-line in a lung echo.
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[9] The ultrasound diagnostic apparatus according
to any one of [1] to [5],
in which the detection target is a cyst.
[10] The ultrasound diagnostic apparatus according
to any one of [1] to [9], further comprising:

an input device configured to accept an input
operation of a user,
in which the region-of-interest setting unit is con-
figured to set the region of interest having at least
one of a shape or a size decided on based on
the input operation of the user via the input de-
vice.

[11] The ultrasound diagnostic apparatus according
to any one of [1] to [10], further comprising:

an ultrasound probe; and
an image acquisition unit configured to acquire
the ultrasound image using the ultrasound
probe.

[12] A control method for an ultrasound diagnostic
apparatus, comprising:

detecting a detection target captured in an ultra-
sound image;
setting, on the ultrasound image, a region of in-
terest including the detected detection target;
and
displaying a region-of-interest suggestion line
consisting of only a part of a contour line of the
region of interest on a monitor.

[0007] According to the present invention, there is pro-
vided an ultrasound diagnostic apparatus comprising: a
monitor; a detection target detection unit configured to
detect a detection target captured in an ultrasound im-
age; a region-of-interest setting unit configured to set, on
the ultrasound image, a region of interest including the
detection target detected by the detection target detec-
tion unit; and a region-of-interest suggestion line display
unit configured to display, on the monitor, a region-of-
interest suggestion line consisting of only a part of a con-
tour line of the region of interest set by the region-of-
interest setting unit. Therefore, the user can easily and
accurately perform a diagnosis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Fig. 1 is a block diagram showing a configuration of
an ultrasound diagnostic apparatus according to an
embodiment of the present invention.
Fig. 2 is a block diagram showing a configuration of
a transmission/reception circuit in the embodiment
of the present invention.

Fig. 3 is a block diagram showing a configuration of
an image generation unit in the embodiment of the
present invention.
Fig. 4 is a diagram showing a contour line of a de-
tection target.
Fig. 5 is a diagram showing an image region includ-
ing the detection target.
Fig. 6 is a diagram showing an example of a region
of interest set for a feces shown in an ultrasound
image.
Fig. 7 is a diagram showing a first example of a re-
gion-of-interest suggestion line in the embodiment
of the present invention.
Fig. 8 is a diagram showing an example of the region-
of-interest suggestion line set for a B-line in the em-
bodiment of the present invention.
Fig. 9 is a flowchart showing an operation of the ul-
trasound diagnostic apparatus according to the em-
bodiment of the present invention.
Fig. 10 is a diagram showing a second example of
the region-of-interest suggestion line in the embod-
iment of the present invention.
Fig. 11 is a diagram showing a third example of the
region-of-interest suggestion line in the embodiment
of the present invention.
Fig. 12 is a diagram showing a fourth example of the
region-of-interest suggestion line in the embodiment
of the present invention.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0009] Hereinafter, embodiments of the present inven-
tion will be described with reference to the accompanying
drawings.
[0010] The description of configuration requirements
to be described below is made based on a representative
embodiment of the present invention, but the present in-
vention is not limited to such an embodiment.
[0011] In the present specification, a numerical range
represented by "to" means a range including numerical
values described before and after "to" as a lower limit
value and an upper limit value, respectively.
[0012] In the present specification, "same" and "iden-
tical" include an error range generally allowed in the tech-
nical field.

Embodiment

[0013] Fig. 1 shows a configuration of an ultrasound
diagnostic apparatus according to the embodiment of the
present invention. The ultrasound diagnostic apparatus
comprises an ultrasound probe 1 and an apparatus main
body 2 connected to the ultrasound probe 1.
[0014] The ultrasound probe 1 includes a transducer
array 11. A transmission/reception circuit 12 is connected
to the transducer array 11.
[0015] The apparatus main body 2 includes an image
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generation unit 21 connected to the transmission/recep-
tion circuit 12 of the ultrasound probe 1. A display con-
troller 22 and a monitor 23 are sequentially connected to
the image generation unit 21. In addition, a detection tar-
get detection unit 24, a region-of-interest setting unit 25,
and a region-of-interest suggestion line display unit 26
are sequentially connected to the image generation unit
21. The region-of-interest suggestion line display unit 26
is connected to the display controller 22. In addition, a
main body controller 27 is connected to the transmis-
sion/reception circuit 12, the image generation unit 21,
the display controller 22, the detection target detection
unit 24, the region-of-interest setting unit 25, and the re-
gion-of-interest suggestion line display unit 26. An input
device 28 is connected to the main body controller 27.
[0016] In addition, the transmission/reception circuit 12
and the image generation unit 21 constitute an image
acquisition unit 31. Further, the image generation unit
21, the display controller 22, the detection target detec-
tion unit 24, the region-of-interest setting unit 25, the re-
gion-of-interest suggestion line display unit 26, and the
main body controller 27 constitute a processor 32 for the
apparatus main body 2.
[0017] The transducer array 11 of the ultrasound probe
1 includes a plurality of ultrasound transducers one-di-
mensionally or two-dimensionally arranged. Each of
these ultrasound transducers transmits an ultrasound
wave in accordance with a drive signal supplied from the
transmission/reception circuit 12 and receives an ultra-
sound echo from a subject under examination to output
a signal based on the ultrasound echo. For example,
each ultrasound transducer is composed of a piezoelec-
tric material consisting of piezoelectric ceramic repre-
sented by lead zirconate titanate (PZT), a polymer pie-
zoelectric element represented by poly vinylidene di flu-
oride (PVDF), piezoelectric single crystal represented by
lead magnesium niobate-lead titanate (PMN-PT), or the
like, and electrodes formed at both ends of the piezoe-
lectric material.
[0018] Under the control of the main body controller
27, the transmission/reception circuit 12 transmits the
ultrasound wave from the transducer array 11 and gen-
erates a sound ray signal based on a reception signal
acquired by the transducer array 11. As shown in Fig. 2,
the transmission/reception circuit 12 includes a pulsar 41
connected to the transducer array 11, an amplification
section 42, an analog-to-digital (AD) conversion section
43, and a beam former 44 that are sequentially connected
in series to the transducer array 11.
[0019] The pulsar 41 includes, for example, a plurality
of pulse generators, and the pulsar 41 adjusts an amount
of delay of each of drive signals and supplies the drive
signals to the plurality of ultrasound transducers such
that ultrasound waves transmitted from the plurality of
ultrasound transducers of the transducer array 11 form
an ultrasound beam based on a transmission delay pat-
tern selected according to a control signal from the main
body controller 27. In this way, in a case where a pulsed

or continuous-wave voltage is applied to the electrodes
of the ultrasound transducer of the transducer array 11,
the piezoelectric material expands and contracts to gen-
erate pulsed or continuous-wave ultrasound wave from
each of the ultrasound transducers, whereby an ultra-
sound beam is formed from the combined wave of these
ultrasound waves.
[0020] The transmitted ultrasound beam is reflected
in, for example, a target such as a site of the subject
under examination and propagates toward the transduc-
er array 11 of the ultrasound probe 1. The ultrasound
echo propagating toward the transducer array 11 in this
way is received by each of the ultrasound transducers
constituting the transducer array 11. In this case, each
of the ultrasound transducers constituting the transducer
array 11 receives the propagating ultrasound echo to ex-
pand and contract to generate a reception signal, which
is an electrical signal, and outputs these reception signals
to the amplification section 42.
[0021] The amplification section 42 amplifies the signal
input from each of the ultrasound transducers constitut-
ing the transducer array 11 and transmits the amplified
signal to the AD conversion section 43. The AD conver-
sion section 43 converts the signal transmitted from the
amplification section 42 into digital reception data. The
beam former 44 performs so-called reception focus
processing by applying and adding a delay to each re-
ception data received from the AD conversion section
43. By this reception focus processing, each reception
data converted by the AD conversion section 43 is phase-
added, and a sound ray signal in which the focus of the
ultrasound echo is narrowed down is acquired.
[0022] As shown in Fig. 3, the image generation unit
21 has a configuration in which a signal processing sec-
tion 45, a digital scan converter (DSC) 46, and an image
processing section 47 are sequentially connected in se-
ries.
[0023] The signal processing section 45 generates a
B-mode image signal, which is tomographic image infor-
mation regarding tissues inside the subject under exam-
ination, by performing, on the sound ray signal received
from the transmission/reception circuit 12, correction of
the attenuation due to the distance according to the depth
of the reflection position of the ultrasound wave using a
sound speed value set by the main body controller 27
and then performing envelope detection processing.
[0024] The DSC 46 converts (raster-converts) the B-
mode image signal generated by the signal processing
section 45 into an image signal according to a normal
television signal scanning method.
[0025] The image processing section 47 performs var-
ious types of necessary image processing such as gra-
dation processing on the B-mode image signal input from
the DSC 46 and then sends the B-mode image signal to
the display controller 22 and the detection target detec-
tion unit 24. Hereinafter, the B-mode image signal that
has been subjected to image processing by the image
processing section 47 is referred to as an ultrasound im-
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age.
[0026] Under the control of the main body controller
27, the display controller 22 performs predetermined
processing on the ultrasound image or the like generated
by the image generation unit 21 and displays the ultra-
sound image or the like on the monitor 23.
[0027] The monitor 23 performs various kinds of dis-
play under the control of the display controller 22. The
monitor 23 can include a display device such as a liquid
crystal display (LCD), or an organic electroluminescence
(EL) display, for example.
[0028] The detection target detection unit 24 analyzes
the ultrasound image generated by the image generation
unit 21 to detect the detection target captured in the ul-
trasound image. The detection target detection unit 24
stores, for example, a plurality of template images for
each of a plurality of detection targets and can detect the
detection target by searching within the ultrasound image
according to a so-called template matching method using
the plurality of template images. In addition, the detection
target detection unit 24 includes, for example, a machine
learning model that has learned a large number of ultra-
sound images showing the plurality of detection targets,
respectively, and can also use this machine learning
model to detect the detection target shown in the ultra-
sound image.
[0029] For example, as shown in Fig. 4, the detection
target detection unit 24 can output a contour line C of a
detection target A in an ultrasound image U as a detection
result.
[0030] Instead of outputting the contour line C of the
detection target A as the detection result, the detection
target detection unit 24 can also output a rectangular
image region B including the detection target A as the
detection result, as shown in Fig. 5, for example. In this
case, in order to accurately specify a position of the de-
tection target A in a depth direction, it is preferable that
a length of the image region B in the depth direction is
at least 1 time and less than 2 times a length of the de-
tection target A in the depth direction.
[0031] For example, as shown in Fig. 6, the region-of-
interest setting unit 25 sets, on the ultrasound image U,
a region of interest R including the detection target A
detected by the detection target detection unit 24.
[0032] In a case where the detection target detection
unit 24 outputs the contour line C of the detection target
A, the region-of-interest setting unit 25 sets, for example,
a rectangular region that includes the contour line C and
that circumscribes the contour line C, and enlarges the
rectangular region by a magnification of at least 1 time
and less than 2 times, for example, by a magnification of
1.2 times, while fixing the position of the center of gravity
of the rectangular region, whereby the region of interest
R can be set.
[0033] In addition, in a case where the detection target
detection unit 24 outputs the image region B including
the detection target A instead of outputting the contour
line C of the detection target A, the region-of-interest set-

ting unit 25 can set the image region B as the region of
interest R.
[0034] For example, as shown in Fig. 7, the region-of-
interest suggestion line display unit 26 displays, on the
monitor 23, a region-of-interest suggestion line L consist-
ing of only a part of a contour line Q of the region of
interest R set by the region-of-interest setting unit 25.
Here, the contour line Q of the region of interest R refers
to a closed frame line extending along the contour of the
region of interest R. In the example of Fig. 7, the contour
line Q of the region of interest R is a rectangular frame
line extending along the contour of the rectangular region
of interest R.
[0035] For example, as shown in Fig. 7, the region-of-
interest suggestion line display unit 26 can display, as
the region-of-interest suggestion line L, a line excluding
a portion of the contour line Q of the region of interest R,
which is a portion located at a deeper part than the de-
tection target A.
[0036] Meanwhile, depending on the type of the detec-
tion target A, it may be necessary to confirm a so-called
posterior echo in order to perform the diagnosis related
to the detection target A. It is known that, for example, in
a case of performing a diagnosis related to a feces
present inside the rectum of the subject under examina-
tion, it is necessary to confirm the posterior echo of the
feces to determine whether or not there is a so-called
posterior acoustic shadow in a region located at the deep-
er part than the feces. The posterior acoustic shadow
refers to a low brightness region located at the deeper
part than the detection target A such as a feces in the
ultrasound image U, which is caused by the ultrasound
wave propagating from a body surface side of the subject
under examination being unable to pass through the de-
tection target A. The posterior acoustic shadow is often
generated in the ultrasound image U in which the hard
feces is captured, and is often confirmed in order to de-
termine the property of the feces, that is, the hardness
of the feces.
[0037] In the embodiment of the present invention,
since the region-of-interest suggestion line L to be dis-
played on the monitor 23 by the region-of-interest sug-
gestion line display unit 26 is composed of, for example,
a line consisting of only a part of the contour line Q and
excluding a portion of the contour line Q of the region of
interest R, which is a portion located at the deeper part
than the detection target A, the user such as a doctor
can easily and accurately perform the diagnosis related
to the detection target A by clearly confirming the poste-
rior echo of the detection target A such as the posterior
acoustic shadow.
[0038] In addition to the feces, examples of the detec-
tion target A for which the posterior echo needs to be
confirmed include a cyst. In general, it is known that the
posterior echo may be enhanced in the ultrasound image
U in which the cyst is captured. The enhancement of the
posterior echo refers to a high brightness region located
at the deeper part than the detection target A in the ul-
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trasound image U, where the attenuation of the ultra-
sound wave is small, such as a cyst. In this way, even in
a case where the posterior echo of the detection target
A is enhanced, the user can easily and accurately per-
form the diagnosis related to the detection target A by
clearly confirming the enhancement of the posterior echo
because the region-of-interest suggestion line L is com-
posed of a line consisting of only a part of the contour
line Q of the region of interest R.
[0039] Further, in the ultrasound image U in which a
so-called B-line in the lung echo is captured, for example,
displaying the region of interest R of the B-line with a
closed frame line surrounding the generation portion of
the B-line may make it difficult for the user to confirm the
continuity of the B-line. In addition, displaying the region
of interest R of the B-line with a closed frame line sur-
rounding the entire B-line may make the display range
of the frame line too wide, which makes it difficult for the
user to confirm the ultrasound image U. As shown in Fig.
8, even in a case where the detection target A is the B-
line, the region-of-interest suggestion line display unit 26
constructs the region-of-interest suggestion line L with
the line consisting of only a part of the contour line Q of
the region of interest R, so that the user can easily and
accurately perform a diagnosis related to the lung echo
by clearly confirming the B-line.
[0040] The main body controller 27 controls each unit
of the apparatus main body 2 and the ultrasound probe
1 in accordance with a program recorded in advance, or
the like.
[0041] The input device 28 accepts an input operation
by an examiner and sends input information to the main
body controller 27. The input device 28 is composed of,
for example, a device for the examiner to perform an
input operation, such as a keyboard, a mouse, a trackball,
a touchpad, or a touch panel.
[0042] Although the processor 32 including the image
generation unit 21, the display controller 22, the detection
target detection unit 24, the region-of-interest setting unit
25, the region-of-interest suggestion line display unit 26,
and the main body controller 27 may be composed of a
central processing unit (CPU) and a control program for
causing the CPU to perform various types of processing,
the processor 32 may be composed of a field program-
mable gate array (FPGA), a digital signal processor
(DSP), an application specific integrated circuit (ASIC),
a graphics processing unit (GPU), or other integrated cir-
cuits (ICs), or may be composed of a combination thereof.
[0043] In addition, the image generation unit 21, the
display controller 22, the detection target detection unit
24, the region-of-interest setting unit 25, the region-of-
interest suggestion line display unit 26, and the main body
controller 27 of the processor 32 can also be configured
by being integrated partially or entirely into one CPU or
the like.
[0044] Next, an example of an operation of the ultra-
sound diagnostic apparatus according to the embodi-
ment will be described with reference to the flowchart of

Fig. 9.
[0045] First, in step S1, the ultrasound image U is ac-
quired by the image acquisition unit 31. In this case, the
transducer array 11 of the ultrasound probe 1 transmits
the ultrasound beam into the subject under examination
and receives the ultrasound echo from the inside of the
subject under examination, whereby the reception signal
is generated. The transmission/reception circuit 12 of the
image acquisition unit 31 performs so-called reception
focus processing on the reception signal to generate the
sound ray signal, under the control of the main body con-
troller 27. The sound ray signal generated by the trans-
mission/reception circuit 12 is sent to the image gener-
ation unit 21. The image generation unit 21 generates
the ultrasound image U using the sound ray signal sent
from the transmission/reception circuit 12.
[0046] Next, in step S2, the detection target detection
unit 24 analyzes the ultrasound image U acquired in step
S1 to detect the detection target A shown in the ultra-
sound image U. In this case, the detection target detec-
tion unit 24 can detect the detection target A using a
template matching method and can detect the detection
target using a machine learning model that has learned
in advance a large number of ultrasound images U show-
ing the detection targets.
[0047] In step S3, the region-of-interest setting unit 25
sets, on the ultrasound image U, the region of interest R
including the detection target A detected in step S2, for
example, as shown in Fig. 6. In this case, the region-of-
interest setting unit 25 can set the length of the region of
interest R in the depth direction to be at least 1 time and
less than 2 times the length of the detection target A in
the depth direction such that the user can clearly grasp
the position of the detection target A in the depth direc-
tion.
[0048] Finally, in step S4, the region-of-interest sug-
gestion line display unit 26 displays the region-of-interest
suggestion line L consisting of only a part of the contour
line Q of the region of interest R set in step S3 on the
monitor 23, as shown in Fig. 7, for example. As a result,
even in a case where images extending toward the deep-
er part of the ultrasound image U, which are images use-
ful in the diagnosis of the subject under examination, such
as the posterior acoustic shadow, the enhancement of
the posterior echo, and the B-line, are generated, the
user such as a doctor can easily and accurately diagnose
the subject under examination by clearly confirming
these images without being obstructed by the region-of-
interest suggestion line L.
[0049] In a case where the processing of step S4 is
completed in this manner, the operation of the ultrasound
diagnostic apparatus according to the flowchart of Fig. 9
is completed.
[0050] As described above, with the ultrasound diag-
nostic apparatus according to the embodiment of the
present invention, the detection target detection unit 24
detects the detection target A captured in the ultrasound
image U, the region-of-interest setting unit 25 sets, on
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the ultrasound image U, the region of interest R including
the detection target A, and the region-of-interest sugges-
tion line display unit 26 displays the region-of-interest
suggestion line L consisting of only a part of the contour
line Q of the region of interest R on the monitor 23. There-
fore, even in a case where images that are useful in the
diagnosis of the subject under examination, such as the
posterior acoustic shadow, the enhancement of the pos-
terior echo, and the B-line, are generated, the user can
easily and accurately diagnose the subject under exam-
ination by clearly confirming these images.
[0051] Although a case where the transmission/recep-
tion circuit 12 is provided in the ultrasound probe 1 has
been described, the transmission/reception circuit 12
may be provided in the apparatus main body 2.
[0052] Further, although a case where the image gen-
eration unit 21 is provided in the apparatus main body 2
has been described, the image generation unit 21 may
be provided in the ultrasound probe 1.
[0053] In addition, the apparatus main body 2 may be
a so-called stationary type, a portable type that is easy
to carry, or a so-called handheld type that is composed
of, for example, a smartphone or a tablet type computer.
As described above, the type of the device that consti-
tutes the apparatus main body 2 is not particularly limited.
[0054] In addition, the apparatus main body 2 can also
comprise an image memory (not shown) that stores the
ultrasound image U generated by the image generation
unit 21 for each examination. In this case, the processing
of steps S2 to S4 in the flowchart of Fig. 9 can also be
performed, for example, on the ultrasound image U ac-
quired in the past examination and stored in the image
memory based on the user’s instruction via the input de-
vice 28.
[0055] In addition, the apparatus main body 2 can also
comprise an image input unit (not shown) for inputting
the ultrasound image U from an external device (not
shown). In this case, the processing of steps S2 to S4 in
the flowchart of Fig. 9 can also be performed, for exam-
ple, on the ultrasound image U input from the external
device via the image input unit based on the user’s in-
struction via the input device 28.
[0056] Further, a case where the region-of-interest
suggestion line display unit 26 can display, as the region-
of-interest suggestion line L, a line excluding a portion of
the contour line Q of the region of interest R, which is a
portion located at the deeper part than the detection tar-
get A, on the monitor 23 has been described, but the
aspect of the region-of-interest suggestion line L is not
particularly limited thereto.
[0057] For example, as shown in Fig. 10, the region-
of-interest suggestion line L can also consist of a portion
of the contour line Q of the region of interest R, which is
a portion located at a shallower part than the detection
target A.
[0058] In addition, in a case where the region of interest
R has the shape of a quadrangle, for example, as shown
in Fig. 11, the region-of-interest suggestion line L can

also consist of four portions disposed at positions of four
vertices of the quadrangle. Fig. 11 shows that the region
of interest R is a rectangle, but even in a case where the
shape of the region of interest R is, for example, a quad-
rangle other than the rectangle, such as a trapezoid, the
region-of-interest suggestion line L can also consist of
four portions disposed at positions of four vertices of the
quadrangle.
[0059] Here, the quadrangle may be a quadrangle hav-
ing corners with right angles at the positions of the four
vertices, or a so-called rounded quadrangle having
rounded corners with a certain curvature. For example,
in a case where a plurality of detection targets A such as
an empty rectum and a feces are set, a quadrangle hav-
ing corners with right angles can be set as the region of
interest R for the empty rectum, and a rounded quadran-
gle can be set as the region of interest R for the feces.
In this case, for example, the region-of-interest sugges-
tion line L consisting of four corners with right angles can
be set for the empty rectum, and the region-of-interest
suggestion line L consisting of four rounded corners can
be set for the feces. As a result, the user can grasp the
type of the detection target A for which the region of in-
terest R is set by confirming the shape of the region-of-
interest suggestion line L.
[0060] Further, a case where the region of interest R
to be set by the region-of-interest setting unit 25 has a
rectangular shape has been described, but the shape of
the region of interest R is not limited to the rectangular
shape and can be any shape, such as a circular shape
and a polygonal shape.
[0061] For example, as shown in Fig. 12, the region of
interest R can have two sides E1 and E2 that extend
along the sound line of the ultrasound image U and that
face each other. Since images such as the posterior
acoustic shadow, the enhanced posterior echo, and the
B-line are usually formed along the sound line, the region
of interest R has two sides E1 and E2 extending along
the sound line, so that the region-of-interest suggestion
line L does not overlap with images such as the posterior
acoustic shadow, the enhanced posterior echo, and the
B-line, and the user can confirm these images more clear-
ly.
[0062] In addition, the shape and size of the region of
interest R can also be decided on, for example, based
on an input operation of the user via the input device 28.
In this case, the region-of-interest setting unit 25 can set,
on the ultrasound image U, the region of interest R having
at least one of the shape or the size decided on based
on the input operation of the user via the input device 28.
[0063] Further, a case where the detection target de-
tection unit 24 detects the detection target A by analyzing
the ultrasound image U generated by the image gener-
ation unit 21 has been described, but the detection target
detection unit 24 also can detect the detection target A
by, for example, analyzing the B-mode image signal gen-
erated by the signal processing section 45. In this case,
the region-of-interest setting unit 25 can set the region
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of interest R for the B-mode image signal generated by
the signal processing section 45.
[0064] In a case where the B-mode image signal for
which the region of interest R is set in this manner un-
dergoes processing by the DSC 46 and the image
processing section 47, the region of interest R set for the
B-mode image signal is converted into a shape along the
sound line as shown in Fig. 12. Even in a case where the
region of interest R is set in this manner, the region-of-
interest suggestion line L consisting of only a part of the
contour line Q of the region of interest R is displayed on
the monitor 23 by the region-of-interest suggestion line
display unit 26. Therefore, even in a case where images
that are useful in the diagnosis of the subject under ex-
amination, such as the posterior acoustic shadow, the
enhancement of the posterior echo, and the B-line, are
generated, the user can easily and accurately diagnose
the subject under examination by clearly confirming
these images.

Explanation of References

[0065]

1: ultrasound probe
2: apparatus main body
11: transducer array
12: transmission/reception circuit
21: image generation unit
22: display controller
23: monitor
24: detection target detection unit
25: region-of-interest setting unit
26: region-of-interest suggestion line display unit
27: main body controller
28: input device
31: image acquisition unit
32: processor
41: pulsar
42: amplification section
43: AD conversion section
44: beam former
45: signal processing section
46: DSC
47: image processing section
A: detection target
B: image region
C, Q: contour line
E1, E2: side
L: region-of-interest suggestion line
R: region of interest
U: ultrasound image

Claims

1. An ultrasound diagnostic apparatus comprising:

a monitor (23);
a detection target detection unit (24) configured
to detect a detection target captured in an ultra-
sound image;
a region-of-interest setting unit (25) configured
to set, on the ultrasound image, a region of in-
terest including the detection target detected by
the detection target detection unit (24); and
a region-of-interest suggestion line display unit
(26) configured to display, on the monitor, a re-
gion-of-interest suggestion line consisting of on-
ly a part of a contour line of the region of interest
set by the region-of-interest setting unit (25).

2. The ultrasound diagnostic apparatus according to
claim 1,
wherein the region-of-interest suggestion line is a
line excluding a portion of the contour line of the re-
gion of interest, the portion being located at a deeper
part than the detection target.

3. The ultrasound diagnostic apparatus according to
claim 1,

wherein the region of interest has a shape of a
quadrangle, and
the region-of-interest suggestion line consists of
four portions disposed at positions of four verti-
ces of the quadrangle.

4. The ultrasound diagnostic apparatus according to
claim 3,
wherein the quadrangle has rounded corners at the
positions of the four vertices.

5. The ultrasound diagnostic apparatus according to
claim 1,
wherein the region-of-interest suggestion line con-
sists of a portion of the contour line of the region of
interest, the portion being located at a shallower part
than the detection target.

6. The ultrasound diagnostic apparatus according to
any one of claims 1 to 5,
wherein the region of interest has two sides that ex-
tend along a sound line in the ultrasound image and
that face each other.

7. The ultrasound diagnostic apparatus according to
any one of claims 1 to 5,
wherein the detection target is a feces.

8. The ultrasound diagnostic apparatus according to
any one of claims 1 to 5,
wherein the detection target is a B-line in a lung echo.

9. The ultrasound diagnostic apparatus according to
any one of claims 1 to 5,
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wherein the detection target is a cyst.

10. The ultrasound diagnostic apparatus according to
any one of claims 1 to 9, further comprising:

an input device (28) configured to accept an in-
put operation of a user,
wherein the region-of-interest setting unit (25)
is configured to set the region of interest having
at least one of a shape or a size decided on
based on the input operation of the user via the
input device.

11. The ultrasound diagnostic apparatus according to
any one of claims 1 to 10, further comprising:

an ultrasound probe (1); and
an image acquisition unit (31) configured to ac-
quire the ultrasound image using the ultrasound
probe (1).

12. A control method for an ultrasound diagnostic appa-
ratus, comprising:

detecting a detection target captured in an ultra-
sound image;
setting, on the ultrasound image, a region of in-
terest including the detected detection target;
and
displaying a region-of-interest suggestion line
consisting of only a part of a contour line of the
region of interest on a monitor.
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